Adenoviral delivery of IL-1 receptor antagonist abrogates disease activity during the development of autoimmune arthritis in IL-1 receptor antagonist-deficient mice.
Currently available treatments for rheumatoid arthritis (RA) are limited in terms of their long-term effects and their abilities to control disease progression. Interleukin-1 receptor antagonist (IL-1Ra) is a natural inhibitor of the biologic actions of IL-1, which is known to promote inflammation and degeneration of the joint. In this study, we investigated whether human IL-1Ra gene transfer is effective at treating an established experimental arthritis model. A recombinant adenovirus carrying the gene that encode human hIL-1Ra and GFP (Ad.hIL-1Ra/GFP) was administered by intra-articular injection into the ankle joints of the mice with established the IL-1Ra-deficient Balb/cA mice (IL-1Ra(-/-)), which develop spontaneously chronic inflammatory arthropathy. The effects of two injections of Ad.hIL-1Ra/GFP or control virus with no inserted target gene (Ad.GFP) were compared with the effects of PBS injection with respect to the clinical characteristics of arthritis, as determined by articular index scores, histopathological and immunological assays. We further divided the outcomes of Ad.hIL-1Ra/GFP gene therapy in IL-1Ra(-/-) mice according arthritis stage; early stage and chronic stage corresponding to 8 and 15 weeks of age, respectively. Intra-articular injections of Ad.hIL-1Ra/GFP reduced arthritis severity and footpad swelling compared with control groups treated with Ad.GFP or PBS in early stage IL-1Ra(-/-) mice. Moreover, the histopathology of the ankle joints of IL-1Ra(-/-) mice treated with Ad.hIL-1Ra/GFP showed a significant decrease in synovial proliferation and inflammatory cell infiltration, and preserved proteoglycan levels in the joints of early stage IL-1Ra(-/-) mice compared with the control mice. Moreover, Ad.hIL-1Ra/GFP treated mice showed reduced levels of inflammatory T helper type 1 (Th1) driven IgG2a antibodies to collagen type II but increased levels Th2 driven IgG1 antibody. These results suggest that adenovirus-mediated gene transfer of IL-1Ra may be a promising therapeutic option in the early stage of autoimmune arthritis.